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(57) Abstract 



A wiretes intranet office (WIO) concept is disclosed, which integtates an IP based intranet environment (27) and (5SM nctworic 
^^^^l^l^'^^^"^^^ ^^5.^ ^ the GSM network or via die intianet. Access dnough die intranet to Ae 

OiM MSG (26) IS provided by a WK) mtcrworking unit (24) which may comprise several nctwwk entities (c^ uAtzxX mobile chister 
OMU intranet location register (242). WK) gatekeeper (243), WIG gateway (244) and H323 gateway). A dual mode terminal for such a 
system IS also disclosed. 
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tnSiS^r^ TERMINAL FOR ACCESSING A CELLULAR NETWORK DIRECTLY OR VIA A WIRELESS 



The present invention relates to a dual mode mobile station operable, for example in 
a public mobile communication network and a private network. The invention also 
relates to the system in which such a dual mode tenninal may operate, and further 
components of that system. 

In modem office work it is necessary to provWe the employees with versatile 
infbnnation transfer connections whfch can transfer speech, fecsimite messages, 
electronic mail and other data - usually in digital torn. Transfer of infbnnation is 
needed inside an ofifce or conresponding working environment for communkatkm 
between emptoyees. for transfer of infonnation between branch offices of an 
enterprise, which offfces can be in other towns or even in other countries, and for 
communication between the office and "outside worid". In this text and ail of the 
foltowing text "office" stands for an environment with several users, whteh users 
•betong together", and virhk:h office physically covers a reasonably limited area. 
There has been a trend In the telecommunication branch toward integrated systems 
in whfch various fonro of telecommunication can be controlied as one entity. 

A conventfonal realization of an above mentioned type of office communication 
system comprises a company telephone exchange for providing telephone servrces 
and telephones connected to it over twisted-pair connections and a separate local 
area network (LAN) in which applications for advanced telecommunication servfces 
have been implemented and which has ttie intelligence to nin ttiem. The local 
network is connected to the telephone exchange using a telecommunfcation server 
(Tetephony Server) whfch supports ttie traditional subscriber server archHedure in 
which subscribers are subscribers* computers connected to the focal network. For 
example caH-, data-, facsimHe-, electronfc mal^ and speech mail servfces are 
connected wittiin an offfce utilizing ttie telecommunfcation server. In an Integrated 
system users can also e.g. control telephone sennces using ttieir computer tenninals 
connected to ttte focal network. The whole integrated offfce communication system 
is connected to pubite telephone networic ttirough the tetephone exchange. 
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Figure 1 presents an example of a prior known office communication system in 
whidi usere' telephones TP (Telephone) have been connected by wire connections 
and a local area network (LAN) has been connected over a telecommunication 
server TS (Tele Server) into a telephone exchange PBX (Private Branch Exchange) 
which is connected to a publfc telephone network PSTN/ISDN (PSTN, Publte 
Switched Telephone Network, ISDN, Integrated Services Digital Networic). To the 
kxal area networic (LAN) have been connected on one hand servers executing 
various services such as data base server DBS (Data Base Server), voice server VS 
(Vok» Server) and electrical mail server EMS (Electrical Mail Server) and on the 
other hand the users' computers PC (Personal Computer). It can be regarded as a 
problem with this kind of realization tiiat even if a user's telephone TP and computer 
PC usually are on the same table next to each ottier separate wire connectkxis must 
be lakJ to the user's woridng room for fliem. on one hand from the telephone 
exchange PBX and on the other hand from the telecommunkation server TS of the 
LAN. BulMing and maintenance of two overiapping telecommunication networics 
naturally causes cost 

The problem of overiapping telecommunication networics Is increased by portable 
mobile stations utilizing radk) connection coming rapidly more popular. Many 
persons woridng in an oflfce need, because of tiieir mobile woric. a mobUe station 
and often also a portable facsimile device and/or a combined portable 
computer/mobile station. In order to be able to use Vhe devices based on radto 
connection also inskle buiWings. the constnjctions of which attenuate radio signals, it 
has been suggested tiiat mobile radfo networics should be supplemented with small 
base stations indivklual for offfces or even for rooms, whfch base stations would be 
connected either directiy or over wired telephone networic to the central systems of 
mobile communication netMOfk. The networic of small base stations would be 
already a ttiird overiapping telecommunication networic wittiin the same offfce. and 
accordingly it is dear that in a preferable solution, whfch the present invention is 
aiming at, also tiie anangement supporting radfo commuracation stations shouW be 
realized using essentially ttte same means and telecommunication networics ttian tiie 
rest of the transfer of information In the office. 
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A challenge of its own to telecommunication systems is issued by the fact that vworic 
is done more and more in small office or domestic environment, which is descril)ed 
by the concept SOHO (Small Office. Home Oflfce). Even here advanced office 
communication services are often needed and it is particularly preferable if such a 
flexible system is available which can be utilized even both in the office and at home. 
The present systems which require overlapping connections for the utilization of 
mobile communication services, conventional telephone services and fast data 
transfer services are very inflexible for worldng in a small- or home office. In addition 
to above, ttte following kinds of solutions connected witfi integrated 
telecommunication systems are known from prfor art 

If an integrated office communkation system is realized utilizing tiaditional 
technkiue. separate wired connections must be laM into a user's working room on 
one hand from telephone exchange PBX (Figure 1) and on ttie otfier hand from 
telecommunfcation server TS of local area network (LAN). Constructing and 
maintaining two overlapping networlcs naturally brings extra cost in saki solutions 
according to prior art a solution to tills problem has not actually been striven for. 

A target of tiie present invention is to present a system which reduces ttie problems 
caused by overlapping networks. Additionally, tiie purpose of ttie invention is to 
reduce problems caused by wireless infomration tiansfer insWe an office and extia 
cost. A fiirttier target of flie invention is to present an anangement, in which sakj 
system, integrating infonnation transfer, can also serve home office- and small office 
users. A furttier target of ttie invention is to present an anangement of saki kind, in 
whfch ttie same devices can be used as terminal devices (e.g. mobile stations) in the 
telecommunteation system botti in ttie offfce and outsMe it 

According to an aspect of tiie present invention, ttiere is provkJed a dual mode 
mobfle station comprising means fbr managing networic infonnation independentty of 
ttie mode of operation of ttie mobile station: first linking means for finking to ttie 
interface of a mobile communkation networi( so as to tiansfier control and mobility 
infonnation between ttie mobile station and ttie mobile communication networic; 
second linking means for provkiing a link to ttie interiiace of a further communkation 
networic so as to transfer contool and mobOity infonnation between ttie mobile station 
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and the further communication netvwork; and means for coupling the managing 
means to the first linldng means when the mobile station is in a first mode and to the 
second linlcing means when the mobile station is in the second mode. 

This mobile station has common network layer infonnation for both modes (i.e. when 
the mobile station is within and outside the wireless intranet office environment). 
Consequently, as there is no dual stack at this level, less code is required to 
Implement the dual mode mobile statfon. hence making it simpler, faster and 
cheaper. It is also easy to implement the second mode into existing mobile stations 
as this may be provided by virtue of a software enhancement to the conventional 
mobile station. 

The network infonnation is preferably at least mobile communtoatton caH control and 
mobility infonnation. It may also further comprise mobile commuracation radto 
resources infonnation. However, altematively. ihe first KnUng means may comprise 
a rado resource manager for the mobile communication network, and the second 
linking means may comprise a radto resource manager for the forther 
communfcation networic This may enable the mobile statfon to communfoate with an 
interiiace on the forther communkation networic by means of simple signalling. For 
example, the second linking means may comprise a radto resource of an unlicensed 
band such as a tow power RF radto resource like Bluetooth. 

In a prefened embodiment, the mobito station is forther provWed witti a radto 
resource manager for a user tenninal. and linking means for linking to ttie interface 
of the tenninal devk» so as to transfer radto resource infonrcition between the 
mobite station and ttie user tenninal. Furthennore. a mobito station may forther 
comprise a browser, such as a WAP browser. 

According to another aspect of the invention, there is provkled a base station 
transceiver emulator for interfacing a mobfle station of a mobfle communtoation 
network and a forther communication networic. the base station transceiver emulator 
comprising means for detennining the presence of a mobile station within its ceU; 
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transceMng means for receiving call transfer information from the mobDe statbn 
when the mobile station is within the ceil and for transmitting cafl transfer infomiation 
to the mobile station as it prepares to leave the ceH. 

According to a further aspect of the invention, there is provided a mobile station 
emulator for interfodng a mobile station of a mobile communication network and a 
basetransceiverstatfon emulator of a further communication network, the mobile 
station emulator comprising means for receiving caH transfer infomatton from the 
mobile stotion and for forwarding it to the base transceiver statk^n emulator, when 
the mobBe station enters the ceH of the base transceiver station emulator; means for 
maintaining the call transfer infonnation while the mobfle statton is within the cell; 
and means for transmitting the caU transfer infomiation to the mobile station as It 
prepares to leave the cell. 

Such an emulator enabtes simple signalling between the mobile statton and base 
statton transceiver emulator. Furthemwre. it enables caU fonvardlng. Moreover it 
el,minates the need for a mobUe statton to be used once it has entered the wireless 
•ntranet offk» environment For example, instead of using a mobile station when in 
the offk» environment, a user couM use a lightweight temUnal such as a wristwatoh 
and headset instead, or indeed a PC with headset 

A devfce for coupling a mobile station of a mobfle communfcation network to a 
furttier communlcatfon network may comprise a base transceiver emulator and/or a 
mobite station emulator. Preferably, the devfce is a personal base unit and 
comprises botti of these emulators. Such a personal base unit may be implemented 
in a PC. 

According to anottier aspect of the present invention, there is provkled a system for 
transferring Infom^n between a mobfle station and a further communteation 
device, the system comprising he mobile station, a communication networic to whtoh 
ttie fiirttier communk:ation devfce is coupted. and a base transceivef station emulator 
for interfacing the mobile station and the communication networic. wherein tiie 
system transfers infomiation over tiie communteation networic when ttie mobite 
station is wittiin the cell of ttie base transceiver station emulator, and transfers 
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information over a mobile communication network when the mobile station is outside 
the cell of the base transceiver station emulator. 

A base transceiver station emulator and mobile station are also provided for such a 
system. 

Such a system allows users to utHise communication networks, such as private 
Intranets to carry cellular services (eg speech, data. SMS. facsimile etc) when within 
a coverage area. In addition, ttie WIO concept provkles a good platform for kxal 
multi-media extensfons because it potentially offers higher bandwWth to ttie user. 
Access to the public cellular network (eg GSM) is offered by introdudng a 
transparent location management method, which allows mobile stations connected 
to the communication networic, such as the intranet to be reached from the puUk: 
cellular network in the nomrial way. Hence, ttie concept can be utilised to provkle 
extra capacity in hot-spot areas, such as airports and malls. 

The base transceiver station (BTS) emulator may be an actual base transceiver 
station or a virtual base transceiver station. In any event, it is an interface between 
tt>e mobile station and the communication network over whfch ttie information (eg, 
speech, data) is to be transmitted. 

The BTS emulator may be ttie BTS of a mobile cluster. In ttiis event, it is an actual 
base ttansceiver station. Whilst a mobile station is wittiin ttiis BTS cell, ttie 
infomiation to/from ttie mobite station is transmitted over ttie communication 
network, even if ttiere is an overlap witti ttie cell of anottier public GSM BTS. 

AHematively, ttie BTS emulator may form part of a personal base unit for a mobile 
station. In whfch case it is a virtual BTS. That is. it looks like a BTS to ttie mobOe 
communkation network, but does not handover to anottier BTS. 

In one embodiment, where tiie communication network is an IP network, ttie system 
tekes care of ttie binding of GSM and IP numbers, so ttiat only one number is 
required. Such E.164 = IP# mapping may be performed in ttie IWU (e.g. by ttie 
gatekeeper or ILR, or alternatively in ttie personal base unit 
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The communication system may be one of several kinds, such as a data 
communication network, internet, intranet. WAN. ATM packet network. 

Ethernet (TM). or Token Ring (TM). Also, the further communicatk>n device may he 
one of several kinds, including a PBU. another motMie statton. an MSG or an FSC. 

The mobile statbn and PBU may be connected by RS232 cable. Alternatively, they 
may have an RF (preferably LPRF) or infrared connectfen. Examples include 
Bluetooth, Home RF, 80Z1 1 WLAN etc. Also, they may be indirectly connected, for 
example via a connection devfce such as a mobile statkm cradle, deskstand or 
charger, or even a LAN of some kind. 

According to another aspect of the present inventfon, there is provMed a dual mode 
mobMe statfon comprising control means for controlling transfer of informatk>n such 
that in a first mode transfer of infbrmatfon is between the mobie statnn and a mobile 
communfcatfon networi(. and in a second mode transfer of informatfon is between 
the mob»e statkm and a second communkatton n^work. and means for provkling 
radfo contact between the mobile statfon and the mobile communteatfon networic in 
both the first and second modes. 

The first mode is. for example, when the mobile statfon is outskle the office 
environment and the second, when it is vwthin it 

In a prefened embodiment, the control means and means for providing radfo contact 
are realised by virtue of a software enhancement to conventtonal mobile temiinals. 
Hence, the temiinals are much simpler than existing dual mode terminals, which, for 
example, require switches to change between the modes. Also, the terminal of the 
present invention remains connected to the mobile network while the actual data 
(data/speech etc.) is carried over another interiiace. Thus It provkies the mobite 
networtc with what seems to be the same operatnn specified for the standard mobile 
communicatfon networic entities. 

Now a system has been invented for transfer of information, e.g. speech or data, in 
which the tmnk of information transfer is inside the office a local networic {e.g. focal 



W099/4S315 PCT/IB99miS5S 

8 

area network. LAN), and between office units e.g. a traditional telephone network 
utilizing wired connecttons or a fast data packet network utilizing ATM 
(Asynchronous Transfer Mode) technique, for example 

According to one embodiment of the invention the mobile statfon may be connected 
to the tenninal devk% by means of a connection d6vfce, having a functional 
connection to the tenninal devfce, and having means for connecting functionally to 
the mobile statfon. In response to connecting a mobile station to the connection 
device, the system will be infomied to direct calls to the mobile station via the data 
communfcation network. The connection device can be a desktop stand or desktop 
charger and may be a separate devk» or integrated into the tenninal devk». 

A subscriber devk» means a temUnal device connected to a telecommunteation 
network, such as a telephone connected to a fixed telephone network, and a mobile 
station connected to a mobile communication network. A subscriber devk» also 
means servers and telephone exchanges connected to telecommunication networks, 
provkfing teiecDmmunteatton servKes to the users of ttie telecommunication 
networks. In ottier words, a subscriber devtee means all the parts of a 
telecommunication networic wtth which a tetecommunication terminal device (e.g. a 
telephone) can communteate over a telecommunication network. 

Embodiments of the present invention will now be described, by way of example. 
Witt! reference to the accompanying drawings, of whfch : 

figure 1 presents traditional communkation networi<s and tenninal devices used 
in an office environment; 

figure 2 illustrates a wireless intranet office architecture according to an 
embodiment of ttie present invention: 

figures illustrates a wireless intranet office architecture according to an 
embodiment of the present invention; 
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figure 4 ^ aiustrates the architecture of a mobae station and personal t>ase unit of a 
wireless intranet office, according to an emtxxliment of the present 
invention; 

figure 5 illustrates a general GSM intranet office concept; 

figure 6 to 11 show infomiation flow from tenninais of a GSM intranet office 
according to an embodiment of the present invention; 



figure 12 illustrates the architecture of a mobile station according to a further 
embodiment of the present invention; 

figure 13 mustrates a wireless intranet office system according to an embodiment 
of the invention in which the user is provided with a handsetless user 
tenninal which communicates with his mobile station; 

figure 14 illustrates a wireless intranet office system according to a further 
embodiment of the present invention, in which the user is provided with a 
handsetless user terminai which comrminicates directly witti the personal 
base unit; and 

figure 15 is a flow chart illustrating the functioning of a virtual terminal in flie 
embodiment of figure 14, and 

figure 16 illustrates flie handling of an electronic book service within a wireless 
intranet office. 

Rgure 2 niustrates a wireless intranet office architecture according to an embodiment 
of the present invention. 

As can be seen, the wireless intranet office integrates an IP based private intranet 
environment witti a public cellular networit, in this case ttie GSM network. This 
allows cellular users to utilise private intranets to cany ttie cellular services (ie 
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speech data SMS fecsimile etc.) within the intranet coverage area. In addition, the 
wireless intranet office architecture provides a good platftmn for local muHim^ia 
extensions t)ecause It potentially offers higher t>andwidth to the user. Access to 
public GSM network is offered by introducing a transparent location management 
method, which allows tenninals connected to the intranet to be reached from the 
public GSM network in the nonnal manner. Thus, the wireless intranet offfce 
arrangement can be utilised to provide extra capacity in hot spot areas, such as 
airports, malls etc., where this might be needed. 

In this wireless intranet office anangement. the intranet fonns a new kind of access 
network to the GSM network. The communlcatfon between the GSM backbone 
network and the end user access node takes place via internet protocol based 
networks instead of the GSM air interface, as will be seen betow. 

Figure 2 shows a mobile station 21 in a wireless inbanet office environment When 
outside this environment, the mobile slatfon acts as a nonnal GSM phone connecting 
to a BTS of a public GSM network. However, when in the wireless intranet office 
environment, the mobile statfon may operate in one of two modes, lnonemode.it 
connects to a personal base unit 22 (eg either with a inter-connectton cable, a infra- 
red connedkMi. or v«rith k>w power RF transmitter and receiver), and in another mode 
connects to a GSM base transceiver statbn (BTS) 23. The mobile statfon 21 is 
connected to an IP local area network (LAN) and a home location register (HLR) and 
visitor locatfon register (VLR) 25 and a mobile station controller (MSG) 26 by virtue of 
an inter-woridng unit (IWU) 24. This IWU comprises several network entities, 
including an intranet mobile cluster (IMC) GSM/IP Gateway 241. an intranet location 
register (ILR) 242. a WIO gatekeeper 243 and a WIO A^ateway 244. 

Infonnation such as data and/or speech may be transferred from the mobile station 
to thB IP local area networic by 2 routes, each of which includes a BTS emulator. In 
a first mode, ttie mobBe station 21 Is connected to the k>cal area network via a 
personal base unit 22 (PBU). which itself comprises a virtual BTS. This is furttier 
explained witti reference to figure 4 betow. 
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In a second mode, the mobile station 21 forms part of a mobile cluster (for example 
see reference 32 in figure 3). In this case, the infomiation is transmitted to the local 
area network via a private GSM BTS 23 dedicated to that duster, and an IMC 
GSM/IP Gateway 241. The BTS transmits the signal over the A bis interface, and 
the IMC Gateway 241 perfonns a protocol transfonn from GSM to H.323. so that the 
signal can be transmitted over the IP local area network. (As can be seen from this 
figure, the wireless Intranet office architecture uses the H.323 protocol for the 
signalling and data connections insMe the inter-working unit). 

The basic access interfaces to the cellular network are the air interface, the Ar 
interface, the MAP protocol, the ISUP/TUP interface and the DSS.1 interfere. The 
A-interface is an interface to mobile switehing centre and the MAP interface is an 
interface to HLIWLR. ISUP/TUP interface connects switehing centres, while the 
DSS.1 Interface reskJes in between of the BSX and switching center. TTie air 
interface connecting mobile temiinals to the network can be any RF interface or 
infrared link. Candklate RF interfaces indude e.g. Low Power RF (LPRF). 802 11 
wireless LAN (WLAN) WATM and HIPERLAN. The air interface can also be 
replaced with a physk:al connection (e.g. RS-232 serial cable or Universal Serial Bus 
(USB). The GSM networic sees ttiis new access network as a ESS entity. New 
network entities are added to the access network to modiiy/de-modify cellufar 
signalling. System design principle is to fulfil ITU-Ts recommendation H.323 and 
enhances it vwtii mobility extensions. 

The WIO A-gateway 244 looks like a base sfation controller to tiie MSC 26. 

A general WIO networic architecture is shown in figure 3. A local area networic 31 Is 
provWed with an intranet mobile cluster IMC 32. an LPRF cell 34 and a landiine 
connection 35. The IMC comprises a plurality of mobUe stations, a BTS (private 
GSM BTS) and a server in ttie fomn of an IMC GSMrtP gateway. The BTS interface 
between tiie BTS and IMC GSM/IP gateway is a GSM Arbis interface. The IMC 
GSM/IP gateway is responsible for signalling conveisfons between the GSM and 
H.323 protocols. The low power RF ceil 34 comprises a personal base unit whfch 
has a virtual BTS and a low power transceiver, and associated mobile stations with 
conesponding tow power RF transceivers. The PBU is direcUy connected to the 
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WIO network. To provide the mobile stations with access to the GSM network, the 
PBU provides converstons between the GSM arKi H.323 protocols. These 
converskms can be seen as a brWge between cellular phone and H.323 features 
which support WIO location management and niobility features. The landline 
connectkHi comprises a landline tenninal 351 hardwired to a personal base unit 352, 
which in turn is hardwired to the k>cal area network. 

Also connected to the local area network are a WIO gatekeeper 36, whkjh is 
responsible for the connectfon of mobile statrons to within and outskle the network. 
For example it might transfer a call firom the server to an external system such as 
PSTN (via gateway 38) or it coukJ provkle connectton to the IP nelwdric 37. The IP 
network, in turn, is connected to the operators local area network 39. This local area 
network is provkied with an A-intranet gateway 391, an intranet tocatkwi register 392 
and iP telephony gateway 393. 

In this embodiment the main function of the Intraiet Locatkm Register is to store 
mobility management infonmatkxi and call statisttes of the subscribers configured into 
the Wireless intranet Office system. Roaming of visitors are controlled by the moble 
switching center. For visitors only temporary inlbrmatfon will be stored into the 
Intranet Locatbn Register. 

The ILR has a MAP interface to cellular system network HLR 25. 

The IP Telephony Gateway 393 in this embodiment supports intenfroridng between 
Internet telephony endpoints and mobile statkms in the public cellular networit The 
intenvoridng is based on the H.323 specifications. 

The Arlntranet Gateway 391 in this embodiment makes protocol conversran between 
SCCP/MTP and IP protocols at the A-lnterface, and makes the cellular and intranet 
location area assodatrons. It has an O&M software entity whrch operates as an 
administrative server gateway for conesponding agents in intranet Mobile Clusters. 
The A-lntranet Gateway operates as a firewall between pubUc telecommunication 
network and private Intranet soluttons. 
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Further explanation of the network entities in Figures 2 and 3 are outlined below. 



The Intranet Mobile Station is a generic tenninal product portfolio consisting of full- 
featured cellular phone which support services of GSM and GSM derivatives. It may 
have specific features such as extended office/home cell selection criterias. and 
support of office and home area priority. With a serial cable and with a piece of 
software to a PC. Intranet Mobile Station - so called LANdline version - enables 
seamless landline communication to cellular system networic and between other 
Internet telephony entities within IP networic It may be a GSMrtJ>RF dual-mode 
device enabling high value sendees within certain service areas. 

The Personal Base Unft (PBU) may be a PC Card type of radio cart for a desktop 
PC with a piece of software enabling wireless access to IP network, it pnsvMes 
LPRF cortless and wireless LAN - on 2.4 GHz band - dual-mode access expbiting 
an unlKensed rad» spectrum, in cortless. "unlicensed" mode lower layers will be 
replaced with new ones, but signalling above them remains the cellular one. It also 
enables infelligent roaming of tenninals between different radfo frequency bands. i.e. 
between cellular and uninensed bands. 

The Intranet Mobile Cluster is simulating BSC in a kxal environment It consists of 
minimum set of BTS fiinctkmality with reduced physical constmctk>n. Intranet Mobile 
Cluster is a BTS and a BTS driver software package for Windows NT 5.0 including 
rate adaptatfon. an O&M agent software package and a GSM/IP Telephony Gateway 
entity, intranet MobOe Cluster provides intenworicing with data services and facsimile 
as a direct access to IP networic. and it may provkle local call routing capability within 
its radio coverage. 

The purpose of the GSM/IP Telephony Gateway is to reflect the characteristics of an 
Intemet telephony endpoint to an intranet Mobile Station, and the reverse, in a 
transparent fashfon. The GSMAP Telephony Gateway provkJes appropriate format 
translatkjn of signalling and speech, i.e.. audio fonnat translatfons between GSM 
06.10, 06.20. 06.60. J-STCM)07 and 6.711. G.723 and transfonnatfon of 
communicatfons procedures. The Gateway peribnns caH setup and clearing on both 
the Intemet telephony skle and the Wireless Intranet Office skle. 
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The MS-IP (WIO) Gatekeeper 36.243 provides mobfllty and call management 
services, and certain radio resource management functions. 

The MS-IP Gatekeeper provMes the following servfces: 

Registratran control - The MS-IP Gatekeeper authenticates all the 
network entities, i.e.. Intranet Mobile Statfons, Intranet Mobile Clusters. 
A-lntranet Gateways. IP Telephony Gateways, Intranet Location 
Registers, H.323 terminals, which have access to the system. In case of 
Intranet Mobile Statbn, authentkxitbn and registratkm is based on 
automatic Gatekeeper discovery procedure. In other cases, its based 
on manual Gatekeeper registration procedure. 

Connectfon ciphering - Part of the Gatekeeper's authenb'catkm 
procedure is connedkxi cq>hermg sennce. It provkies key distribution, 
klentifk:atk>n and encryption/decryptbn servnes to the Gatekeeper and 
other entities in tfte system. ServH» has an option to select ciphering, 
hashing, key distribution and signature aigorittims independentiy. Key 
distribution is based on publk: key cryptography and message ciphering 
is based on secret key cryptography. 

Address translation - The MS-IP Gatekeeper peribmis E.164 to tiansport 
address association and translation. This is done using directory service 
in ttie Intranet Location Register whfch is updated during mobility 
management procedures, ie.. during TMSI reallocation, authentication, 
kientification, IMSI detach, abott, and tocation updating. 

Call control signalling - The MS-IP Gatekeeper can be configured to 
route call control signalling to the cellular system networic or to ttie tocaA 
call management entity witfiin the Gatekeq?er. 
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CaU management - The MS-IP Gatekeeper maintains also list of ongoing 
calls and collects call statistics. This infbmiation is stored Into the 
Intranet Location Register by the Gatekeeper. 

Cellular procedures - The MS-IP Gatekeeper must be able to handle 
signalling and resource management procedures (BSSMAP resources) 
specified in GSM recommendatk>n 08.08. 

Status control - In order for the MS-IP Gatekeeper to determine if the 
registered intity is turned off. or has othenwise entered a Mure mode, 
the MS-IP Gatekeeper uses status inquiry to poll the entity at a certain 
interval. 



The MS-IP Gatekeeper may, for example comprise software whnh uses a Windows 
NT piatfonn together with some dedicated hardware in the IMC and gateways to fulfil 
the ITUTs H.323 Gatekeeper specUk:atk>ns. extended with certain mobility 
management capabilities according to GSM 04.08. 

Rgure 4 shows the architecture of a mobile statfon 41 and a personal base unit, 
personal computer 42, according to an embodiment of the present inventfon. 

The mobile statfon 41 and personal base unit 42 are represented showing layers 1 to 
3 of the 7 layer OSI reference model, namely physfcal layer (layer 1). data link layer 
(layer 2) and network layer (layer 3). (These are data communfcatfon protocols 
whose purpose is to provWe a link between 2 communicating devk»s). 

Network layer 43 of the mobile statton 41 provkJes call control management 431 
(including supplementary services 435 and short message sennces 436). This layer 
also provkles mobile management 432 and radk> resource management 433. 
Further, it comprises a MUX which "switehes" to a second branch of layer 2 to 
demand servfces of the data link (phone bus FBUS) Ctrl 443) and physk^al layer 
(FBUS 452) when the mobile statton 41 and the personal base unit 42 are 
-connected-. In any event, the network layer demands the services of the data link 
layer 44 (data link 441 and control 442) and the physk:al layer 45 of the first branch. 
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to allow the mobile station 41 to perform and report its measurements atnut the 
surrounding GSM network (neighbouring BTSs) and thus comply with GSM 
requirements. 



Turning now to the personal base unit 42. this PBU comprises a phone driver 
implementing the physical and data link layers 48 and 47 (FBUS 481 and FBUS Clri 
471). The network layer 46 of the PBU comprises a PBU contit)l/IMC core control 
462 and an H.323 protocol entity 463 which provkJe protocol conversfon between 
GSM and H.323. The conversions are needed for GSM layer 3 signalling messages 
while the speech is carried as GSM coded in the whole virhile this intranet ofik» 
networie The PBU further comprises TCP/IP entity 422 and a local area nelworic 
adapter driver for the 23 for interfacing with the local area network. The PBU control 
462 comprises a virtual BTS 49 for communicating with the networie layer 43 of a 
mobile statfon 421. 

This figure shows layers 1 and 2 of the second branch of the mobile statfon and the 
PBU as a phone bus (FBUS). This is because, in this embodiment an RS 323 serial 
connection is used. However, it is evkJent to a person skilled in the art that these 
layers wouki be implemented using different technologies if, for example, connedton 
is via IR or RF. 



The mobile phone also has a user interfoce 461. 



In the networie. the mobile statfon interfaces the intranet mobile cluster and personal 
base unit entities. The interface to the personal base unit, as can be seen from 
figure 4. uses a modified GSM layer 3 (04.08) signalling in this embodiment 
(However, in an alternative embodiment, shown in Figure 12, the GSM radfo 
resource is not delivered to the PBU from the mobile statfon. Instead, Bluetooth 
radio resourcing replaces it as a consequence of part of the virtual tenninal being 
implemented inside the mobile statfon control software). 

The mobite station 41 and PBU 42 operate as follows. 
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When the mobile station 41 is outside the wireless intranet office environment, it 
operates as a normal GSM phone. The MUX 434 does not couple the radio 
resource management entity 433 with the second branch 443, 452. Voice and 
signalling is transmitted via the data link layer 44 and physical layer 45 over the first 
(GSM)branch to the cellular air interface. 

Also, if the mobile station 41 is within the wireless intranet office, but fbims part of an 
intranet mobile duster, this same path is taken to the celiular air interface and the 
infbrmatfon and signalling is transmitled to the GSM BTS of that duster. 

However, when the mobile station 41 is conneded to a PBU 42 (for example by an 
RF 232 serial cable or RF interface) infomnation such as voice, data. fax. SMS etc.. 
is transmitted over the k)cal area network. In this case, the MUX 434 demands the 
sennce of the second (LAN) brandi layers 1 and 2. and layer 3 of the mobOe statk>n 
41 is seen to communfcate with the virtual BTS 49 of the PBU 42. That is, the 
infbmiatbn (eg. speedt) and GSM layer 3 signalling messages are redlreded t^ the 
second branch interface. As the mobile station 41 and the PBU 42 are linked, the 
fieW strength of the virtual BTS 49 wiU be greater than that of other BTSs in the GSM 
network. Consequently handover is made to the virtual BTS 49. After this, the 
handover signalling relating to this virtual BTS is handled from the MUX through the 
second branch. When handover has been made, the MUX handles all messages 
and forwards them to the new host cell through the RS 232 interface etc and talks' 
to the other BTSs (as is conventional in GSM) over the first branch. General 

broadcast traffic is also seen bythe mobile station41,for example from layers 1 and 
2 to the MUX and from there through the mobile sfation/PBU interface to the virtual 
BTS 49, 

While in this mode, the speech and layer 3 signalling are routed to the personal base 
unit, and the radio resource management entity at layer 3 remains conneded to the 
GSM layer 2 (441 ), that is branch 1 . As mentkmed above, this is so that the mobile 
statfon can ad as required by GSM (for example by measuring the RSSI for 
neighbouring BTSs etc.). 
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The parametefs in the virtual BTS 49 within the IMC core are set in such a manner 
that the terminal is forced to remain damped to this virtual GSM cell. This avoids 
possible handovers to any other GSM cells the mobOe station might hear. 

The operation of the MUX can also be explained as follows. When the mobile 
station changes to "LAISWIine" mode (for example when the other interface is 
connected), the MUX communicates with the new BTS in a similar way to as it does 
to other BTSs to wWch it is not connected. In this phase, the mobile station notices 
that the field strength of the new BTS relating to this new interface is more powerful 
than the field strength of other BTSs. and hence makes the handover to this BTS. 
After the handover, signalling relating to the new BTS are handled by the MUX 
through the new interface, and the mobile station keeps on listening these and sends 
measurement reports to virtual BTS General broadcast traffic is also sent to the new 
mobile statfon, for example from the tower stage to the MUX and from there through 
the new interface to the virtual BTS. 

Figure 5 shows a general GSM intranet office concept, and figures 6 to 11 show 
Infonfnation flow between terminals - figures 6 to 9 being within the office 
environment and figures 10 and 1 1 ^ctending to outskJe the environment 

Figure 5 shows the GSM intranet office 57 comprising different terminal 
arrangements 51 to 54. The intranet office interfaces with an internet protocol 
networic 58. whfch is partially situated within the office and partially at the operators 
kwatfon. The operator 59 controls transfer of infonnation between the IP networic 58 
and networic switching centres, such as mobile switc:hing centres 55 and fixed line 
switohing centres 56. 

Temnlnal arrangements 51 and 52 comprise a mobile station 51a, 52a and a BTS 
Emulator 51b. 52b. These mobile stations can be within an intranet mobile cluster or 
can be coupled to a personal base unit comprising a virtual BTS. 

Rgure 6 illustrates a call between mobBe stations of the same ofik». In this case, 
the call might be sent by mobile station 51a to mobile station 52a. The infonnation is 
transmitted from mobile station 51a to BTS emulator 51b and on to the LAN via the 
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inter-WHking unit The local area network then transfers the infbnnation to BTS 
emulator 52b which in turn fonivards it to mobile station 52a 

Figure 7 shows a call between a mobile station 51a and an H.323 temilnal 54 within 
the same office. Infonnation transfenred from mobile station 51a will be fonwartJed to 
the LAN in the same manner as in figure 6 (ie via BTS Emulator 51b and the WIO 
inter-working unit). The LAN then transfers the infbnnation to the temiinal 54. 

Figure 8 shows a call between a mobile station 52a and a fixed line extenston 53a of 
a private branch exchange 53b of the same office. Again, infbmiation is transferred 
from mobile statfon 52a to a local area network via BTS Emulator 52b and the offfce 
IWU. The infbrmatfon is then transfemed over the tocai area network via a PSTN 
gateway to PBX 53b. This PBX then switches the infbmtatkm to the requisite 
extensk>n53a. 

Figure 9 shows a call between a H.323 tenninal and a PBX extenston of the same 
office. In this case, there is no GSM connecBon. Infbmriatnn Is forwarded to the 
local area network from the terminal 54 where it is transferred to PBX 53b via the 

local area network on a PSTN gateway. The PBX 53b then switches the infbnnatfon 
to the requisite extenskm 53a. 

Figure 10 shows a call between a mobile station 51a of the WIO to the mobile 
network. In this case. Infbrmatfon is transferred from mobile statfon 51a to the local 
area network via the BTS Emulator 51b and the inter-working unit It is then 
transferred across the local area network and to a mobile switching centre 55 via an 
A-gateway. 

Figure 11 shows a call between a mobUe statwn 52a of the WIO and a fbced line 
network. In this case, infbnnatton is transferred from mobBe statkm 52a to the local 
area nehvork via BTS Emulator 52b and the inter-working unit The infonnatfon is 
then transferred over the LAN to a fbced line switching centre 56 via a PSTN 
gateway. 
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In the .nfbrmatfon transfer system according to the invention, infonnation transfer 
connections based upon ATM and GSM technologies may been utilized 
Furthermore, it is fully possibte to utilize instead of these techniques other Icind of 
infomiation transfer connections. For exampfe it is possible to anange. instead of 
the ATM system, the infbnnatlon transfer connections between terminal devices 40 
to 43. teteservers 60. 61 and networic sender 90 entirely e.g. using systems based 
upon Ethernet and Token Ring or future vwde band networlcs. Con^pondlngly it is 
possible to realize, instead of GSM-system. an infomiation transfer system according 
to the invention even in connection with other mobile communication systems, such 
as e.g. TDMA (Time Division Multipfe Access). CDMA. W-CDMA AMPS (Advanced 
Mobile Phone Service) and NMT (Nordic Mobfle Telephone) systems. 

Moreover. It can be transfened over WATM. 802.11 and mobile IP. which allows the 
networic entities (PBU, IMC. etc.) being mobite. This enables, for exampte. fomiing a 
WIO duster/IMC into a train or airplane. 

.^^"^hows the architecture of the mobile station 120 according to another 
embpdiment of the present invention. This mobile stetion is provided wHh both GSM 
and LPRF (Bluetooth) parts (processors, RF parts etc), and communicates with the 
public mobfle network using GSM. and the PBU of the WIO network using LPRF 
(Bluetooth). An exampte of communicatfon using Bluetooth is described below with 
reference to a user terminal and PBU in figure 14. 

The mobile stetton 120 of this embodiment is represented showing layers 1 to 3 
namely physical layer (layer 1) 121. date link layer (layer 2) 122 and networic layer 
(layers) 123. 



Networic layer 123 of the mobile station 120 provkJes call control management 124 
(including supplementary services 124a and short message servtees 124b) and 
mobile management 125. That is. these layer 3 networic management services are 
common to both GSM and Bluetooth modes of operatfon. This network layer further 
comprises a multiplexer. MUX 127. whk:h demands sennces of the layer 3 radto 
resource management 126 and also of the tower layers 121. 122. In this 
embodiment the MUX 127 connecte to a second branch of layer 3. to the Bluetooth 
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radio resource management 126b. to demand services of the Bluetooth radb 
resource management 126b. data imic (DL and CTRL 128b. 128d) and physical layer 
129b. when the mobile station 120 is within the wireless intranet office environment 
The call control and mobility management functions 124 and 125 of the network 
layer also demand the sen/ices of the GSM radb resource management part 126a. 
the data linic layer (DL CTRL 127a. 128a) and the physical layer 129a of the first 
branch via the MUX 127. This allows the mobile station 120 to peifbmi and report its 
measurements about the surrounding GSM network (neighbouring BTSs) and thus 
comply with GSM requirements and also to communicate with a virtual BTS within 
the WIO if applicable. 

When the mobile statbn 120 is outskJe the wireless intranet office, the common 
network layer functfons demand the sendees of the layer 3 GSM radb resource 
management 126a and servbes of the tawer layers 128a. 128c 129a of the first 
branch (GSM branch). 

Figure 13 illustrates a wireless intranet office arrangement according to another 
embodiment of the inventbn. 

In this arrangement, a mobile station 131 connects to a PBU 132 which may. for 
example, be a personal computer. The PBU 132 comprises a BTS emulator in the 
form of a virtual BTS 133. A radb connectbn is shown (e.g. infrared or LPRF) 
between the mobile station and PBU. but the connectbn may be of a different type 
such as a wired connection. The mobib station 131 is connected to an IP LAN 135 
and mobile communications network 136 by virtue of an IWU 134 The IWU may 
comprise several entities such as a GSM/IP gateway, an intranet location register, a 
WIO gatekeeper and a WIO A gatekeeper, as mentioned above with reference to ' 
figure 2. Rattier than having to cany ttie mobile station around the useris provMed 
witii a user tenninal in ttie form of a wireless headset 1 37 and wrfstwatch user 
interface 138. The wireless headset 137 connects to ttie mobfle station 131 over an 
air interface using LPRF remote audb protocol (e.g. Bluetootti). and ttie wristwatch 
Ul 1 38 Is similarly connected over ttie air interfeice using LPRF remote user interface 
protocol (e.g. Bluetootti). 
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The mobile station 131 of this embodiment, like that of figure 12 has both GSM and 
LPRF (e.g. Bluetooth) parts. However, as explained above, in this embodiment 
Bluetooth is used for communication between the mobile station 131 and the user 
tenninal 137. 138. as opposed to between the mobile station 131 and PBU 132. 
Consequently, the mobile station's protocol stack will differ from that shown in figure 
12. More specifically, the Bluetooth physical layer 129b will couple to the air 
interface of the user tenninal as opposed to that of the PBU. Moreover, layers 1 and 
2 of the GSM protocol stack will be distinguished. That is. this firet branch 127a is 
further divkled by the provision of a MUX between layers 2 and 3 as shown in figure 
4. depending on whether an interface is required to a GSM BTS or to a virtual BTS 
within a WIO environment 



When the handset 131 is outskie the wireless intranet oflfce environment, the 
handset 131 operates as a nonnal GSM phone. That is. MUX 127 connects to the 
GSM ratSo resource management 126a and the GSM tower layers 121 and 122 to 
obtain connectk>n to a publk: GSM BTS. The other layer 1 and 2 stack linking to the 
virtual BTS wouM be disconnected as described above with reference to figure 4. 

Optionally, the MUX 127 may also make connedfon to the Bluetooth radio resource 
management 126b. for example if the user selects an option to use user temiinals 
137, 138 wittiin the GSM environment 

When the handset enters the wireless intranet office environment, on ttie oOier hand, 
ttie MUX 127 may effect a connection so ttiat the call control and mobility 
management functions may demand services of ttie Bluetooth radk) resource 
function and layers 1 and 2. 126b. 128b. d. 129b. eittier automatically or upon user 
selection. Such connection enables the proviston of a communication channel 
between ttie mobile station 131 and ttie usertenninal 137. 138. To efiect a link 
between ttie mobile station and PBU 132, the MUX 127 connects flie GSM radk) 
resource function 126a to the common layer 3 functions, namely call control 124 and 
nnobility management 125. The GSM radto resource function 126 wiH demand 
service of layers 1 and 2 of ttie stack for linking with the PBU when in this wireless 
intranet office environment Further, ttie GSM network will require signalling 
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updates. Hence, layers 1 and 2 linking to both the GSM. BTS air interfece and PBU 
air interface are connected. 

Figure 14 shows an alternative embodiment of the invention, in which user tenninals 
137. 138 communicate directly with a personal base unit, when in the wireless 
intranet office environment The system is similar to that shown in figure 13. but with 
one major difference. When the mobile station 131 is in the wireless intrant office 
environment. Its functionality is transferred to the PBU 132. That is. the PBU 132 
then comprises a virtual mobile station 139, as will be explained further below. As a 
consequence, the usertenninal 137. 138 can communicate directly with the PBU 
132, thereby eliminating the need for the mobile station to remain turned on. 

When the mobile station 1^48 changes overtothe WIO mode, the mobile station 131 
transfers the dynamic data relating to the state of the moble station and the calls in 
progress to a virtual temiinal vMS 139. which is established in the PBU 132. 

This data is maintained in a state machine, which is located in the virtual terminal. In 
this context, the stete machine means a functional entity that describes the aUowed 
changes in the state relating to the functioning of the mobile station and the related 
messages according to the protocol. The fiincttonality described by the state 
machine mainteins the date on the possible changes in the stete relating to said 
protocol layer, the instentaneous stete. the date structures relating to the change in 
the state, eta Thus, a state machine in connection with the GSM means the mobite 
station's functionality related to the mobile station's GSM l^yer 3 protocol (NUU.. 
cunent switched on. switched to a base station, ete.) In addition, said state machine 
in the higher level mainteins a partial stete machine for the mobile station's every 
connection, whereupon the state of the connection can be. for example, NULL, call 
initiated, call proceeding, active, etc 

The protocol stack of the virtual tenninal vMS in PBU may comprise the GSM 
functionality described by a state machine 105. which comprises at least a radio 
resource (RR). mobility management (MM) and caD management (CM), Le. functions 
related to protocol layer. It may also comprise an additional protocol 106 reteting to 



wo 99/48315 PCT/re99/imS55 

24 

communication between the PBU and the user terminal operating in the WIO mode 
(e.g. the Bluetooth functionality). This will bB discussed later in more detail. 

When the PBU has the use of the data of the state machine, the PBU starts the 
virtual tenninal vMS. which emulates the functioning of the actual mobile station MS 
towards the mobile communication system. It receives signals from the mobile 
communication network and. on the basis of the status data it maintains, it carries 
out signalling towards the mobile communication system, either independently, or 
according to the infbnnation It requests from the user tenninal UT in WIO mode. It 
should be noted that since the state machine during WIO mode is maintained by the 
virtual terminal, the signalling to be implemented in different directions is 
independent, which means that changing of the protocol in either direction does not 
interrupt the functioning of the virtual tenninal. 

The flow diagram presented Figure 1 5 iHustrates the functioning of a virtual tenninal 
on the basis of a message arrived from a mobile communication networic in step 
1 10, the virtual tenninai vMS receives a message fixxn the mobile communication 
network MOB. In step 1 1 1 . the virtual tenninal vMS compares the contents of the 
message to the state machine it maintains and. on the basis of it. defines the 
message required for changing over to the next state. In step 112. the virtual 
tenninal defines whether a connection to the user tenninal UT that operates in the 
WIO mode is required for generating the next message or whether the required data 
is avaflable in the inter-woridng unit If a connectton to the user temiinal UT is 
necessary, the virtual tenninal generates the message relating to sakl function (step 
113) and sends it through the IP networic to the user tenninal UT (step 114). At the 
same time, it updates the state of the process In question to the signaHing state 
maintained by it (step 11 5). If no connection the user tenninal UT is required and the 
virtual tenninal concludes that the necessary signalling can be managed by itself, the 
virtual tenninal checks whether the subscriber infomiatfon stored in the PBU is 
required for the reply or whether the reply message can directly be generated on the 
basis of the status data (step 116). If additbnal infbnnatnn is required, the virtual 
tenninal retrieves it from PBU's memory (step 117) and. on the basis of it. generates 
a message to be transmitted to the mobile communicatkxi system (point 118). If no 
additional infomnation is required, the v'Vual tenninal generates a message in 
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accordance with the mobile communication system's protocol defined on the basis of 
the status data (step 1 18). In step 1 19. the message generated by the virtual 
terminal is transmitted to the mobile services switching centre. At the same time, the 
virtual terminal updates the state of the process in question in the state machine it 
maintains (step 115). 

One way of managing a connection between the virtual terminal vMS and the user 
tennlnal UT in WIO mode is to convert the GSM signalling Into packets in 
accordance with the IP and to transfer the signalling to the user terniinal UT in the 
GSM fbmiat Anyhow, infomnation transferred between the mobile communication 
network and the user tenninal UT includes a lot of signaUing relating to the use of a 
radfo resource. Such traffic In the arrangement according to the invention is 
substantially unnecessary. Hence, in this embodiment a connection is managed by 
simplifying the protocol during WIO operation. This kind of protocol can be 
established, for example, by selecting a group of AT commands, which are 
transported between the vMS and the MS in WIO mode. For the establishment of a 
connectkMi, a simple, manufacturer-specific protocol can also be defined. 

The implementatbn of said protocol couki be illustrated by giving an example of the 
different functfons, whfch are needed for communfcation between the vMS and the 
UT in WIO mode. These include, for example, the ftindfons 1 .1 . - 1 .7. listed in the 
first column of Table 1 . The second column of Table 1 contains a functkwial 
description of messages. 



Table 1 



Reference 


Functk>n 


Messages 


1.1 


Making of Call 


Request to Call MS->vMS 

Resetting of Request to Call vMS->MS 


1.2 


Receptbnof Call 


Indicatkm of Call vMS->MS 

Resetting of Indicatkm of Call MS->vMS 


i.3 


Speech 


Transport of Coded Speech Over UDP 


1.4 


Ringing Out 


Request for Switching Ofl/lndicatfon 


1.5 


SMS 


SMS Transmissbn/Receptbn 
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1.6 


FAX 


Telecopy Transmission/Reception 


1.7 


Handover 


Handover Message 
Transmission/Reception (State 
Machine) 



When a subscril)er wants to make a call (1 . 1 ). a user terniinal UT makes a request 
for a call and receives the message of the setup of the call given by an vMS. before 
the transfer of the data relating to the call begins. When the subscriber receives a 
call (1.2), the user temilnal UT receives the message of the incoming call from the 
VMS and Informs the vMS of the receptfon of the call before the transfer of the data 
relating to the call begins. When either the subscriber or the other party wants to cut 
off the call (1.3). the user terminal UT gives or receives a request to cut off the call. 
On the basis of the protocol, both the user temninal UT and the vMS shouM be able 
to distinguish whether it is a question of the transfer of speech (1 .4), a short 
message (1.5) orteiecopied data (1.6). The message 1.7 contains the status data on 
the calls In progress, whfoh are transported when the virtual temiinal is taken into 
use or when the use of the virtual terminai is tennlnaied as described above. 

The above-mentmned conrwriand group is only one possible way of implementatton. 
For example, making a call can be arranged so that the user temiinal UT identifies, 
on the basis of the first speech packets, that a call is coming in. in which case not 
even a separate call phase is required. Correspondingly, the vMS can automatically 
adapted to cut off the call when the reception of the call packets from the user 
temiinal UT stops. With a simple command group, it is possible to implement 
adequate functfons by means of which the user temiinal UT that operates In the WIO 
mode can utilise the mobile communicatfon network's sendees, though part of the 
signalling is managed elsewhere. 

Referring back to Figure 14, when a user enters the office carrying his traditional 
user terminal UT handset the phone indkates that LPRF LAN access is avaUable. 
When the subscriber so wishes, he/she can e.g. plug the handset into an intelligent 
charger such as described in PCT Publication Number W098/15143. and thus 
enable "handsetless operation" using merely the wrist Ul and wireless headset In 
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such an operation, the traditional tenminal is inactive and the virtual tenninal acts as 
a mobile station towards the mobae communication network. The traffic between the 
lightweight temiinal and the virtual tenninal is canied out through LPRF connection 
using the specific protocol layer as described earlier. While in office, he/she can walk 
around the LPRF coverage area and use GSM services without the handset When 
leaving the office he/she can enter nomial cellular operatfon by just taking his/her 
handset along and even continue the ongoing call. The invention thus facilitates a 
completely wearable communicatkDns device in office environment vwth the user 
identified as the same mobile subscriber as outskle office with handset The phone 
numbers, user setting, personalised features etc. wiU remain in both operating 
modes. 

Figure 16 Illustrates the handling of an electronic book servk» within a wireless 
intranet office, according to a preferred embodiment of the inventfon. The system 
may utilise a dual mode tenninai of the inventkm as is shown for example in Figure 
12. Mobile data servk»s are becoming increasingty prevalent from mobile 
communicatfons operators. One such sen^ may be electronic book (E-book) 
purchasing. In this embodiment. E-book purchasing 161 is available through the 
operator of a mobile communications networic 162. The user of mobile statton 160 
can access this service either via the pubDc mobile networic 162, or via the WIO. In 
the latter case, connection to the mobile networic 162 is via PBU 166 and IWU 165 
as explained with reference to figure 2 above. Similariy, the book required may be 
downloaded via the publk: or private networics. In the event that the mobile station 
160 is within the public mobile communicatfons area 162 but outskle the WIO 
environment the book may be stored in the mobile station's memory (or If the mobile 
station is a portable computer virtth data card, then it may be stored on the 
computer's hard disk, for example). Ideally, this is a temporary measure, and the 
book can subsequently be transfened for storage within the WIO networic when the. 
mobile station enters the WIO environment. For example, the user couM choose to 
store the E-book on his PC (PBU 166). or altemativeiy in an office library 163 of the 
offices IP LAN 164. Altemativeiy. if the mobRe station is wittiin ttie WIO environment 
ttie user may request ttie E-book via ttie WIO networic. and the book may 
automatically be downloaded to the requested WIO devk» (e.g. office library 163, or 
users PC). An advantage of storing an E-book in me office library 163 is tiiat it is 
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accessible to other users of the office. Consequently, if the user's terminals (mobile 
station. PC etc.) have a suitable browser, the user can search through books, 
newspapers etc. for desired infonnatlon. If the user's tem^inal is a PC. then a 
conventional IP browser may be used. Allemativeiy. if the user's temiinal is a mobile 
station 160, such as a mobile phone, then it is preferably provided with a WAP 
browser so that it may search the contents of the library 163, over a low power RF 
Interface 1 67 such as Bluetooth. 

The above is a description of the realization of ttie Invention and Its embodiments 
utilizing examples. It is self evident to a person skilled In tiie art ttiat the invention Is 
not limited to the details of tiie above presented embodiments and that ttie invention 
can be realized also in ottier embodiments without deviating from ttie characteristics 
of ttie invention. The presented embodiments shoukJ be regarded as niustrating but 
not limiting. Thus ttie possibilities to realize and use ttie Invention are limited only by 
the enctosed claims. Thus different embodiments of ttie invention specified by ttie 
claims, also equivaient embodiments, are included in ttie scope of flie invention. 



For example, whilst ttie embodiments refer to intranet offices, it is not restricted to 
ttie intranet, but is also applteable to the mtemeL 



wo 99/48315 



PCT/IB99/0OSS5 



29 

CLAIMS 

1 . A dual mode mobile station comprising: 

means for managing network Infbnnation independently of the mode of 
operation of the mobile station; 

first linking means for linking to the interface of a mobile communicatwn 
network so as to transfer control and mobility infonnatfon between the mobile 
statfon and the mobile communrcatnn network; 

second linking means for provWing a link to the interface of a further 
communication network so as to transfer control and mobility Informatfon between 
the mobile station and the liirthercommunfcatkMi network; and 

means for coupling the managing means to the first linking means when the 
mobile statton is In a firet mode and to the second linking means when the mobile 
statfon is in the second mode. 



2. A mobile statfon as claimed In claim 1 , wherein the managing means 
manages call control and mobrrty infonnatfon independently of the mode of 
operation of tfie mobifo statfon. 

3. A mobile statfon as claimed in dalm 1 or 2, wherein the rhanaging means 
farther manages radfo resources infonnation independently of the mode of operation 
of the mobile station. 



4. A mobile station as claimed in daim 1 or 2, wherein tfie first linking means 
comprises a radfo resource manager for ttie mobile communication network, and tiie 
second linking means comprises a radfo resource manager for ttie further 
communication networic. 

5. A mobUe station as claimed in daim 4. wherein flie second Knking means 
comprises a low power RF radfo resource. 



6. 



mobae station as daimed in daim 5. wherein ttie low power RF is Bluelootti. 
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7. A mobile station as claimed in daim 3. wherein the radio resource 
management is that of the mobile communication nebwork. 

8. A mobile station as claimed in any of daims 2 to 8. wherein the call control 
and mobility management is that of the mobUe communication network. 

9. A mobile station as daimed in any preceding daim, wherein the mobfle 
communicatk>n network is GSM. 

10. A mobile statron as daimed in any preceding daim. farther comprising a radto 
resource manager for a user tenninal. and linking means for linking to the interface 
of the terminal device so as to transfer radb resouix» Infbnnatfon between the 
mobile statfon and the user tenninal. 

11. A mobile station as daimed in any preceding daim. further comprising a 
browser, such as a WAP browser. 

12. A base statfon transceiver emulator for interfacing a rnobiTestatfon of a mobile 
communfcatfon network and a further communk:atk)n network, the base station 
transceiver emulator comprising: 

means for detennining the presence of a mobile station within its ceU; 
transceiving means for receiving call transfer infomiatton from the mobHe station 
when the mobite statfon is within the ceil and for transmitting call transfer infomiatton 
to the mobile station as it prepares to leave the cell. 

1 3. A mobile statfon emulator for interfadng a mobile statfon of a mobile 
communicatfon network and a base transceiver statfon emulator of a further 
communlcatfon network, the mobile statfon emulator comprising: 

means for receiving call transfer infonnation from the mobile station and for 
forwarding it to the base transceiver station emulator, when ttie mobife station enters 
the cell of the base transceiver station emulator; 

means for maintaining the call transfer infonnation white ttie mobile station is 
wittiin the cell; and 
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means for transmittfng the caU transfer infonmatkm to the mobile station as it 
prepares to leave the cell. 

14. A mot>ile station emulator as claimed in daim 13. further comprising means 
for communicating with a user terminal. 



15. A device for coupling a mobHe station of a nnobile communicatnn network to 
further communication network, ttie device comprising a base transceiver emulator 
as claimed in daim 12 and/or a mobile station emulator as daimed in daim 13 or 14 

16. A device as daimed in daim 15. which is a personal base unit 

17. A personal computer comprising a devk» as daimed in daim 16. 

18. A system for transfenring information between a mobile station and a further 
communication device, the system comprising: 

the mobUe station; 

a convnunication networic to which tt»e furtfier communication device is 
coupled; and 

a base transceiver station emulator for interiiadng ttie mobile station and ttie 
communicatnn network; 

wherein ttie system transfers infonnation over the communication network 
when ttie mobife station is witttin tiie cell of ttie base transceiver station emulator, 
and transfers information over a mobBe communication networic when ttie mobHe 
station is outside tfie cell of ttie base transceiver station emulator. 

19. A system as daimed in daim 1 8. wherein ttie base ttansceiver station 
emulator communicates witti ttie mobile station by RF. 

20. A system as daimed in daim 1 9, wherein ttie base transceiver stetion 
emulator and ttie nx>b«e station form part of a mobile duster. 



a 



21. A system as claimed in daim 18, wherein ttie base ttansceiver station 
emulator is a virtual base transceiver station. 
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22. A system as claimed in daim 21 . wherein the base transceiver station is 
dedicated to the mot)ile station. 

23. A base transceiver station emulator for a system as claimed in any of claims 
18 to 22. 

24. A personal device for a mobile station, the device comprising a base 
transceiver station emulator as claimed in daim 23. 

25. A device as daimed in daim 24, further comprising means for connecting the 
mobile station and base transceiver station emulator by means of infrared 
connection, wire connection or low power RF connection. 

26. A device as daimed in daim 25, wherein the connecting means further 
comprises a cradle for the mobile station. 

27. A mobile station fx a system as claimed in any of daims 18 to 22. 

28. A dual mode mobile station comprising: 

control means for controlling transfer of infbmiation such that in a first mode 
transfer of infonnation is between the mobile station and a mobOe communication 
network, and in a second mode transfer of infonnation is between the mobile station 
and a second communication network; and 

means for provMing radn contact between the mobile station and the mobile 
communicatfon network in both the first and second modes. 

29. A system for transferring Infonnation between a mobile station and a further 
communication device, substantially as hereinbefore described, with reference to. 
and/or as illustrated in any one or any combinatkm of Figures 2 to 16 of the 
accompanying drawings. 
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30. A mobile 5tatkin,siJbstaittialy» 

and/or as iOustrated m any one or any combination of Figures 2 to 1 6 of the 
accompanying drawings. 

31. A personal device for a nnobiie station, substantiate^ 
described, witli reference to, andfor as illustrated in ariy one w 
Figures 2 to 16 of the accompanying drawings. 

3Z A base transceiver station emulator for interfacing a wdtiOe station of a mobfle 
communication network and a further communication network, sut)stantially as 
hereinbefore described, wBh reference to, andA>r as iUustrBted in any one or any 
combination of F^ures 2 to 16 of the accompanying cfeawings. 

33. A mobfle statk)n emulator for inl^fiacing a mobie statkm of a mobie 
oommimicalion network aend a further oommunicalton network, sutistantialy as 
heremt)6fore deserted, with nderence to, andfor as ikistrated in any one or any 
ombinatkm of Fgures 2 to 16 of ttie aocornpanying drawm^ 
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